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(57)Abstract: 

PROBLEM TO BE SOLVED: To drive an ultrasonic motor at the 
resonance frequency of a vibrating body. 
SOLUTION: In an ultrasonic motor drive device 1, an external 
inductor 20 for impedance compensation is connected to the 
vibrating body of an ultrasonic motor 2. The drive device 1 
d tects the phase difference between a drive voltage(v) and a 
drive current (i) supplied to the motor 2 and makes servo- 
control on the frequency of the drive, voltage(v) so that the 
phase difference becomes zero. In addition, the device 1 also 
d tects the rotational speed of the motor 2 and makes servo- 
control on the speed by controlling the drive voltage(v). 
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[0 0 5 1 ] K— **-/H«ia»l 8tt, SBt&mMI&aj 
tBbfctf— ?<*ft9'<r >MWBR1 9 



^i200 1-78472 

10 

[0 0 5 2] $W >«HRIIbIK1 9tt, K— A>l*ia 

*WMEfc*ttttU *©»He9tJS6DTx ±S3S§1© 
M9-7>71 6OTf 2©^7-7>71 7£$«b 

[0 0 5 3] oSfC, C©@#^-^©Igl&^Bl© 
■W£* % H3Ca%-r«^ia«cfflV^TKil8f 4. 

[0 0 5 4] if, |gttmjE^tHa5 3A5tE»»{CEPAD$ 
ftfcIE»3;ffiv£tfctBbT % 03 (A) lC3jvr«fc-5£u 
IE^^©«ffi#EtB«9*tti±/-r5. i©«£E^ffifg^4 
SBl©«MiS5KJ;?)«aW«MBb^ »1©3>^V- 
#7lcj;f)03 (B) C^-r«t^«:-i?n^n^^^t- 

;vi/*ra^fc:£tfci-£- ^bt> ii«)t;?w/H 

^b-^9*s % 03 (C) C7jVr«fc-5&> -tfP^o;*j£ 
©il*>±# *> 3i >v ^©* -f =■ >^TffB5fe1-*«EE(ft*i b 

[0055] ztz, mmmffiMtm&4ifiimi*tzmftz 
igi&s^is^mbT, 03 (d) £^-r<ta#u ies 
«©«*ift!iie**ffia-rs. c©««Mftm«*ft*2 

©iiHS&awJB 2 ©n w^i/— * 8 C <fc DISWBff b 
Ts'0 3 (E) lZ7F?£5teVv?VX.&*:7F-tr'V\'X 

^10^ 03 (F) fc7jV*-«k-5&> -tfn^D^^©^: 
[0 0 5 6] «EE{£rffl b U jtT/W* £tt*Ettffl b 'J 

n> ^©7 u yyy-v yym&i it% i3 (g> 

03 (H) C^tioC, «^tUS& 1 2Ci*5¥m-fb^ 
ft, 7i-uif<DMMm.K.iL\sX, VCO 1 3&c#t&&£ft 
■So C©S^I11ES1 2{i, {4ffl^*s0©fc§?cS^«BE 
VreffcHWjU £©Vr ef £fpil>£bTJtM-rS 
T^- a y ©«j»«£E * -r S . 
[0 0 5 7] VCO 1 Zfr<b\&jiZtiZ>>7Vv>7m i % 
(±> 0 3 (I) fc^1"«t-5t, AME^Vref ((ft 
fflMASO) ©fc#CftlS««»fo©nfeF©it>iC»jai«» 
^©^I^^A^mEEW^i&tJSbTn • fa 
~n • f z ©^HT-"ST^^n?.. -fbt, ^l©^ 1 ?— 
7>716*t,(t 03 (J) \z.ifsir&otl, ^©MIS 
iS^X^mffi©^^^ bT f i~ f 2 ©®fflt* ql^$ 

[0 0 5 8] W±©«to ^^^-^©SKSJ^E 1 T- 

^©{4fflM* J 0 h^cS <t 5 v©H«aft**- 

[0059] d©fcto, ^^-^©sgi&^Eir- 
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[0 0 6 0] IT? 

(is 2 fc^SK >^^2 0 ftftft bt\ 

o 

[0 0 6 1] fc!T\ ^SPl' ~>999 2 0£J;§ffi«#*i8 
V^i§-&^ »«#*S^fc©»l»©gj£tt©*VxftK 

[0 0 6 2] ^SB-f >^£* 2 0 * s &V>*§-&£ 

Sti-sftmfre— * 2©^i&^©igi&4S?>tpe.^fcT b* 

(Si i {C7jVf@B&©-r >tr— y>*©i£ 
is) ©^* hA«iaatfffi*i«ttftw^. 15 20 

tc. *9-f 2 0 &1&M{stzigi'&K:#\12>m%$L 

(S2C^Lfcm8&©^>t-y>X©3£!8E) <D^<9Y 

)immRmmw^.^-to 04 (a) wes 
(a) c^-r^ yjmmnmmz. tyk v9 >x© 

§l?2£ffefl-ft^U SKWtts y*>*©J*!&ffe9-ft 
jjs-T. ftfe&ftfo, TRWtJERSf 1, ±BWIiMfc*f 

2 -e^-r. *fcs S4 (b) wis (b) csvr. «a 

ttttffl«d»*^U IRMttx ffifflft^bTV^o 
[0 0 6 3] &»-f ^s#99 2 0*s*V^-&fc43»tS7' 30 
H ^ y&l/X<D'*9 Wl/tiu 1214 (A) t^tioC, 
J3i6»ft0iPS>ig< bt^<i:, *©tttt#jMLtftiS: 

«wc±*uo' ^©fiES^t-iffiA^nSo mat, «si 
Tx z<D&m±<DO' jacDfflB*&, awc^f* 5 * 

b\ €llI?)T-fxx fo, f aftHlEfcl b&#5> 1SHEOP3 
JSftffift> J5Mffi±©0' ^©teSSt-'fe^So ^IT, 
££>CJl3«t> s ;§<&2>^ mMkOBV** c:©^* 
h ;i/ tUMP&HLk * ^ 5> £ ±# b t v % < „ 

[0 0 6 4] Sfc, ^SW >999 2 O^ibfeS^ 40 
fcfcitST' b*5^^>^©^^ Wl/fcJu 05 (A) (Ctt; 
1-<tat, Jl»£0*>e>ig< bt^< fcx f<D|W# 
|gftfi±*it^t:±#bJS^0©{4@*T-ffiA i nSo ^ 
V>Tx C©)1^0©ffiSA^> SlEl'JT-f^ fov f 2 
ftl^E&b&#£ 10iiE©nJ?aftJSifts M^O©<4fi*T- 

Y )W»Wlffi«l±& £ 5> bt O < . 
[0 0 6 5] h;VWt-fe7f)»nfeR^A s «l 

£RJl±©£;££T-©ft£* J #J6©M*I (^-*«Jg) 50 
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fflfci, «lt$tio^ S^O-fxi:XiJ:©fi:tft 
ffi»I* s ^S<*Sg|J^-<&fflv^©i:^*A J J;v>fc» > n 
[0 0 6 6] fl.S&-f V*'** 2 0*sMV^^-t43(t5T 

f^*>;*t-hu 04 (b) izm-t&oiz, rmmw. 

o*&±R«*ftf 2 ~-©<4*B^fbfc#. Sb<#*tffci: 

©&*i^bs##m£'j>&v^ 

[0 0 6 7] ClftlC*tbT, ^as^>^*2 0ftg^ 

bfc»-&fc*H-*Ti»$ y*>**etJu 05 (B) tc^ 
•Tiat, TRJBItWRf »*&»®iI«»fo's©ttffl* 
<bh, »t£MI«mf o*>£±BSJl«E!8tf ^©{SHBBflsi: 
A s n #J«WTfjfco«|^ft#LT^3. 
[0 0 6 8] ~©ci:#^ j®&8E^-*©SB»«Bl 
fBu 2 Cfl.glW 2 0 ft&Mbt 

r-ws %wm*nmtz *> © 1 1- s -c t * s t- § s « 

[0 0 6 9] @^^-^©|g«J^Sl©VC0 

»f »*-e©««»©«H©©^*a*-i-4 v c o 

» f »*» & ±KaiH^* f a* -e ©«Hfcj&rft««8R f 

o-e*— * d v ^ * - j- * k **-c ft s . 
[0070] jBffft^-^oeufiRaiiTftt* a 
2©jajsftt^mbTs d©tfttHbfc*Kfcic» 

I5T«»**-* 2©iiSl^K:#ti^-|- S |ggt,^jEv©l/ 
•^;i/ftqr^fSci:tJ;oTs «JK-tJ--^fiJ»ft«oT 

-^*-;i/KE|g&l 8*s^cD|lKmMi©t:-^fllft^ 

oTV>s 0 MM^tHtt> ^©J:at|g|tismift 
&m-ri>©*&£-f> 8HWWC3i>3-yigft 

m & m-TZ K^tH bT *» ^V^o 
[0 0 7 1] iH*«*-*©K»*BlTJttx S 

* 2©fP±B#£fcffi^©«ffite©88I&SEEvft 

EPiDb^l^s #{c, ttfflfBHBcD-t*— *;u-rft*i/tt» 
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HbT*3<c jEHNS^— 9 2 fcfc, 06£SVfJ;-5C, Si 
©tfii&b&^WfFtfi&S. *©SE8gSB 
&^IM1^Tt>fc<'T i &&V'>©T-> js^jK*5t<-rs 

[0 0 7 2] 

5Sffifc|gffirtfc£m3mii£©&fflMlca-^ Z(Dfa 

[0 0 7 3] ;OifcCJ;5*^m Sfc#J*#£l 

©«ffi#»$£^t;bT*K gHbb&^©&lSMIiS®fc 

-s|«M»ft-r*ii:* t 'e*% it- *©ei8&*>A s 
flS$£i:&»K it— ##*Mak: < < )EtS. 
[0 0 7 4] JE»*s:9iini"*3£«£ 

±IHlEi}^tEPADl-5mjI©»ffft^ffiiJIBIbT±gB 

mm t &immtt(D®m t & t ?<&£tc -t s h 

[0 0 7 5] *M£l*ilU Jftfifit*— *©ff±W 



[El 1 ] sMSWfcJWI UfciB#«*— *©B»SS«©IbI 
E§0T*fc5. 

[0 2] *»*>^***a»bfc«#« i e--*©<fillj 

10 [03] ±jaiB««*-^oettK««D»fPftKlH-ri 
fetf>©$aB0T-&3. 

[0 4] ^«5-f vy^^ifiBKbTV^^jHW**-* 

©7 P S. v#>X<D«# v )vumRx?&.m<&&.mT-$> 
5. 

[0 5] *MR-f >y**ft^bfcjB«tt*--*©7 , l* 
[0 6] ffl*«t-*OK»«£Et:*rf s MHnoWtt 
[0 7] BtlFE-i J'©— {?J*^1-0-C*fe5o 

20 [08ra#«^-*©EEfly&^£t8fr£ftsesii^ 
[0 9] jB#«*^*©«a^K»£*-4«fT«cov^ 

[01 0] «#i0rt— *©^<*©*«ai&iaT*as. 
[011] ±!3tEIMfc©T K 5 >X©ffl*»13ttS 

[012] ±Bffi»ttfc8Ux*««©W«j£fc43W"*'9" 

30 1 SHfiire— *©KttSW» 2 ifflW**— 3 

B^rBR, 12 13 VCOx 14, 1 

5 80fc£fiRSS> 16, 17 VX9-7>7\ 19 ^ 
-f>«WSU 2 0 *aH>*"** 
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